Abstract: Biginelli compounds (ethyl 4-substituted-2-oxo-1,2,3,4-tetrahydropyrimidine-6-carboxylates) prepared from cyclodehydration of ethyl acetoacetate, urea and aromatic (or aliphatic) aldehydes have been subjected to bromination using (i) Br 2 /CHCl 3 (ii) Br 2 /AcOH and (iii) 2,4,4,6-tetrabromocyclohex-2-en-1-one (TBCO) separately. The last one viz., TBCO is found to be the best reagent in preparing the 6-dibromethyl derivative in terms of yield and green context.
Introduction
Multicomponent reactions are assuming importance day by day because these involve lesser number of steps and have several other distinct advantages over linear type syntheses.
1 Biginelli condensation is one such reaction that yields products having dihydropyrimidine core. These compounds are being evaluated for various pharmacological activities. 2 The substituents at various positions are important in controlling bioactivity. As such elaboration / modification of different functionalitities and groups of Biginelli compounds (DHPMs) are being carried to prepare newer derivatives that would be / are being tested for medicinal and other biological activities.
Reactive methyl group at C-6 offer one scope for modification and introduction of interesting moieties. Conversion into -CH 2 Br and -CHBr 2 is one easy route for this purpose. This would reverse the polarity and provide access to nucleophilic group to be introduced at this position. Indeed one multidirectional cyclisation 3 leading to furo [3,4-d] pyrimidine, pyrrolo [3,4-d] pyrimidine and pyrimido [4,5-d] pyridazines was reported using -CH 2 Cl at C-6 in a solid phase synthesis. However -Cl was present in the starting active methylene compound in this case. In another citation the same group of workers 4 used click chemistry to prepare triazole derivatives of DHPMs via formation of -CH 2 Br under flow reaction condition. They followed the reported bromination of only a few DHPMs with bromine/chloroform by Zigeuner and associates 5 . The same bromination route was followed in order to prepare some condensed heterocycles 6 from Biginelli compounds. In another
Experimental
The chemicals were purchased from Spectrochem and Hi-Media and were used as such. The solvents were purified and dried by standard procedure. 2,4,4,6-Tetrabromocyclohex-2,5-dien-1-one (TBCO) was prepared from 4-bromophenol. The 1 H NMR spectra were recorded with Bruker instruments. The 13 C NMR spectra of two samples (8 & 10) were recorded on Bruker 150 MHz spectrometer.
General procedure for the preparation of dibromides (1-10) using Br 2 / acetic acid Substrate (2 mmol) was dissolved in ~ 10 mL glacial acetic acid and stirred magnetically in cold (15 -20 o C). A solution of bromine (6 mmol) in acetic acid was added slowly. The mixture was allowed to attain room temperature and the stirring was continued until no further improvement in conversion was noticed (TLC). Almost an hour was needed to attain equilibrium. The mixture was then diluted with water, neutralized with NaHCO 3 , and then extracted with DCM. The dried extract was chromatographed over silica gel (60 -120 mesh). The melting points and yield of products are given in Table 2 .
General procedure for the preparation of dibromides (1-10) using 2,4,4,6-tetrabromocyclohex-2,5-dien-1-one (TBCO) Substrate (2 mmol) was dissolved in ~ 10 mL dry DCM and stirred magnetically. A solution of TBCO (6 mmol) in ~10 mL dry DCM was added slowly. The stirring was continued for 30 -35 minutes during which almost complete conversion occurred. A little more solvent was added and the mixture was washed free from tribromophenol by repeated washing with aqueous K 2 CO 3 solution. The dried extract was slowly evaporated to give crystals. In most cases (II -V, VII -XI) these products were once more recrystalised from chloroform to give pure products. Only in case of (VI) and (X) products were purified by column chromatography (silica gel; 60 -120 mesh). All the products were white solids. The melting points and yield of products are given in Table 2 . 
Ethyl 4-[4-chlorophenyl]-6-dibromomethyl-2-oxo-1,2,3,4-tetrahydropyrimidine-6-carbo-xylate (2)
1
Ethyl 4-[4-bromophenyl]-6-dibromomethyl-2-oxo-1,2,3,4-tetrahydropyrimidine-6-carboxylate (3)
Ethyl 6-dibromomethyl-4-[3-bromo-4-hydroxy-5-methoxyphenyl]-2-oxo-1,2,3,4-tetrahydropyrimidine-6-carboxylate (10)
IR
Conversion of (3) into ethyl 4-[4-bromophenyl]-6-formyl-2-oxo-1,2,3,4-tetrahydropyrimidine-6-carboxylate (A):
The substrate (0.5 mmol) was dissolved in methanol. To this a cold aqueous methanolic solution of silver acetate (0.5 mmol) was added and stirred magnetically for 20 minutes. Then methanol was removed, the mixture was diluted with 20 ml water and then extracted with ethyl acetate. The product, after chromatographic separation, recrystallised out as colouless solid, m. p. 
Results and Discussion
We are looking for an efficient method to prepare C 6 -CHBr 2 derivatives from a large number of Biginelli compounds appearing in the literature. A -CHBr 2 group could be equivalent to a -CHO. In fact we are able to convert one dibromide derivative 3 (Figure 2) into the corresponding aldehyde A (Figure 1 ) in good yield. This is important since oxidation of C-6 methyl to -CHO is not successful. 10 We used molecular bromine in CHCl 3 and in acetic acid for the preparation of the dibromides. The results were not satisfactory. The methods gave incomplete conversion and resulted in a mixture of mono-and dibromo-products along with some unreacted substrates even after a considerable period of time and using excess of the reagents. We used 2,4,4,6-tetrabromocyclohex-2,5-dienone (TBCO) 11 for the purpose. This gave much higher yield of dibromo derivatives. A comparison of yield and mono-/dibromo-products ratio for three substrates (structures given in Figure 1 and 2) is presented in Table 1 . Thereafter we carried bromination on a number of substrates using Br 2 /AcOH and TBCO. The yield of dibromides is much better with TBCO (Table 2) , and in some cases pure products were obtained simply by recrystallisation. The method with TBCO is at the same time non-hazardous, too. The reactions with TBCO were carried under mild conditions at room temperature in anhydrous dichloromethane. The reactions required some 30 -45 minutes for completion using two mmol of the substrate. Less time (~ 15 minutes) was needed if reactions are carried under reflux. The product from vanillin contained one more Br at the phenolic aryl group. This could not be avoided even by limiting the amount of reagent. TBCO was found to be selective in bromination of C-6 methyl without affecting the double bond of the lactone ring in coumarin (VI). Bromine in acetic acid gave a complex mixture of products in this case; probably this double bond was also affected 12 under this condition. Structures of all the substrates and products are given in Figure 2 .
All the dibromo-compounds have been characterized by spectral analyses (Mass, 1 H NMR). A typical sharp singlet at ~δ 8.0 in all the 1 H NMR spectra is due to proton ofCHBr 2 group. The purity of the new products was checked by either by HRMS (compounds 3 and 6) data or elemental analyses (samples 2, 4, 5, 8, 9 and 10). 
Conclusion
In conclusion it can be said that 2,4,4,6-tetrabromocyclohex-2,5-dienone is a very effective and green reagent for dibromination of C-6 methyl of dihydropyrimidones (Biginelli compounds).
